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GWA_GridWiseTechnologyPortfolio_Final.pdf

https://gridwise.org/wp-content/uploads/2021/12/GWA_GridWiseTechnologyPortfolio_Final.pdf
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GWA_22_NearTermGridInvestmentsEVChargingInfra_Final.pdf (gridwise.org)

https://gridwise.org/wp-content/uploads/2022/02/GWA_22_NearTermGridInvestmentsEVChargingInfra_Final.pdf
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How Distribution Utilities Will Deploy Grid Technologies 
to Enable Consumers to Participate in Emerging DER 
Aggregation Markets

AUGUST 2023

• FERC Order 2222 requirements
• GridWise maturity phase model
• DER aggregation process
• Aggregator grid functions and supporting 

Technologies
• Other considerations
• Technology one-pagers

Grid Investments to Support FERC Order 2222
How Distribution Utilities Will Deploy Grid Technologies 
to Enable Consumers to Participate in Emerging DER 
Aggregation Markets
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Scope of FERC Order 2222
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• ISOs must allow aggregations of DERs to participate in ISO markets 
 To meet minimum size (≥100 kW) & other requirements
 To provide services for which they qualify technically

• Includes capacity, energy, & ancillary services markets

• DERs include:
 Storage (electric & thermal), gensets, distributed solar & wind, demand response, 

energy efficiency, EVs+chargers, etc.
 Located on distribution system or behind customer meter
 Aggregations can be homogeneous or heterogenous as to DER types

• Applies to ISOs/RTOs, flows down to their LSE’s (distribution utilities)
 Small utilities may opt-out (<4 million MWh/yr → ~350,000 population)
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FERC 2222 Implementation
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• ISOs must submit proposed participation rules to FERC, including:
 Metering & telemetry requirements
 Information & data requirements
 Coordination of ISO, aggregators, distribution utilities, & retail regulators
 Locational requirements, distribution factors, bidding parameters

• FERC’s implied intent is consistent treatment* of bulk resources & DERs 
 Among DER types
 Between aggregated & individual DERs
 Across DERs, bulk generators, & LSE loads

• Many ISOs modifying pre-existing participation rules to comply
 Regional differences are likely inevitable

* recognizing it may not be
perfectly achievable in practice
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FERC Allows Restrictions on Aggregated DERs
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ISOs shall include appropriate restrictions, if narrowly designed to avoid 
counting/compensating services from DERs more than once, e.g.:

• Bids offered into market & not added back to a LSE’s load profile
 Double-counts as both load reduction & supply 
 DERs that are included in a retail program to reduce a LSE’s obligation to purchase 

services from the ISO market
• Providing same service twice:

 In multiple aggregations
 As aggregation AND as individual resource
 As aggregation  AND in retail load reduction program

• Can limit size of individual DERs in aggregations, e.g. ≤ 100 kW 
 May prefer to account for large resources individually because of reliability concerns

• Can declare energy efficiency ineligible for energy or ancillary services markets 
 Technically incapable of being dispatched, metered, or telemetered
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Technical and Process Implications of FERC 2222
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1. Prohibits double-counting & double-rewarding DER response:
 LSE must provide gross load forecast & demand bids to ISO energy 

markets adjusted for net output of aggregated DERs
 Much more sophisticated forecasting algorithms required
 Communications w/ aggregators re bids offered & accepted
 LSE for adjusted gross (not metered) consumption

2. DER participation in ISO markets is at wholesale prices, so:
 Retail bills reflect gross consumption, adjusted for net output of 

aggregated DERs 
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Technical and Process Implications of FERC 2222 
(cont.)

3. Items 1 & 2, together, likely require:
 Submeters for distributed generation & storage
 M&V algorithms based on estimated baseline for demand response & EV charging

4. Capacity market rules require DERs to bid into wholesale energy market
 DERs can’t offer to commit same capacity in both wholesale market & distribution level

 Inhibits utility from relying on them to provide local, distribution services

 Cannot locally re-dispatch DERs with bids not accepted at wholesale
w/o disrupting LSE load forecast & bid quantities



12Figure 2: GridWise Alliance Maturity Phase model for adopting FERC 2222 supportive technology.

Grid Technologies To Enable Participation
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DER Aggregation Process, Benefits, & Challenges

Benefits
• Reduced energy costs

• Improved grid reliability

• Reduced carbon emissions 

• Provides a new revenue 
stream for DER owners 

• Promotes the integration of 
renewable energy

• Enables control of multiple DERs as single entity providing demand 
response, ancillary services, and energy 

• Requires software and communication technologies to dispatch, manage, 
and monitor performance real-time

DER Aggregation Process

Challenges
• Lack of standardization

• Lack of clarity around DER 
ownership and control

• Disparate approaches to 
FERC Order 2222 
implementation
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Grid Functions Enabled by Supporting 
Technologies

Connecting DERs to the wholesale market requires advanced technologies across functional areas. 
Some technologies will be deployed by utilities, some by aggregators.
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• About This Technology 
• Use in the Modern Grid 
• Physical Location 
• Changes Needed to Support 

FERC Order 2222 
• Technology Dependencies 
• Case Studies

Technology One-Pagers
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• About This Technology 
• Use in the Modern Grid 
• Physical Location 
• Changes Needed to Support FERC Order 2222 
• Technology Dependencies 
• Case Studies

Example Technologies to Support FERC Order 2222
DERMSDistributed Energy Resources Management System

Communications (Fiber + FAN)
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Grid Investments to Support FERC Order 2222 
QUESTIONS?
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